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RESUMEN
Las	 densidades	 de	 soluciones	 acuo-
sas	 de	 3-amino-1-propanol,	 2-amino-1-
propanol,	 3-amino-1,2-propanodiol	 y	
1,3-diamino-2-propanol	 fueron	 medidas	
a	 298,15	 K	 usando	 la	 técnica	 del	 tubo	
vibrante.	 Los	 volúmenes	 molares	 apa-
rentes	se	determinaron	en	función	de	la	
composición	a	partir	de	los	datos	experi-
mentales	 y	 los	 volúmenes	molares	 par-
ciales	 de	 los	 solutos	 a	 dilución	 infinita	
fueron	obtenidos	por	extrapolación.	Los	
resultados	son	discutidos	en	términos	del	
efecto	 del	 número	 y	 la	 posición	 de	 los	
grupos	polares	en	las	moléculas.
Palabras clave: Volumen	molar	par-
cial,	 interacciones	 moleculares,	 contri-
bución	de	grupo,	alcanolaminas.
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bratório.	Os	volumes	molares	aparentes	
das	 alcanolaminas	 foram	 determinados	




Os	 resultados	 são	discutidos	 em	 termos	






Thermodynamic	 properties	 of	 aqueous	
solutions	 of	 model	 compounds	 of	 bio-
logical	and	 industrial	 importance	are	of	
considerable	interest	due	to	their	practi-
cal	 and	 theoretical	 importance.	 The	 in-
formation	obtained	contributes	to	unders-
tand	 the	 nature	 of	 interactions	 between	
non-polar	 and	 polar	 groups	 with	 water	




amino,	 and	 hydroxyl	 groups.	 Their	
aqueous	solutions	have	application	in	the	
removal	 of	 acid	 gases,	 such	 as	 carbon	
dioxide	and	principally	hydrogen	sulfide,	
from	 gas	 streams	 in	 the	 petroleum	 and	








ful	 information	 about	 (solute	+	 solute)	
interactions,	while	the	partial	molar	vo-
lumes	 at	 infinite	 dilution	 provide	 infor-
mation	about	(solute	+	solvent)	interac-
tions.	 In	 the	 case	 of	 alkanolamines	 the	
information	available	in	literature	refers	
especially	to	the	volumetric	properties	of	






compounds	 (19-24),	 in	 this	 article	 we	
report	the	effect	of	concentration	on	the	
apparent	 molar	 volumes	 of	 3-amino-1-
propanol,	 2-amino-1-propanol,	 3-ami-
no-1,2-propanediol	 and	 1,3-diamino-2-
propanol	 in	 aqueous	 solution	 at	 298.15	
K.	From	 these	 data,	 the	 solute	 limiting	
partial	 molar	 volume	 was	 determined	
through	extrapolation.	The	solutes	were	
selected	to	examine	the	effect	of	the	po-
sition	 and	 number	 of	 polar	 groups	 on	
infinite	partial	molar	volume	in	a	syste-
matical	 way.	 The	 results	 are	 discussed	




Water	 was	 doubly	 distilled	 and	 deioni-
zed	 according	 to	 literature	 and	 degas-
sed	before	use	obtaining	a	product	with	
conductivity	 less	 than	 2	 μS	 m-1	 (25,	
26).	The	solutes	used	in	this	work	were	
3-amino-1-propanol	 (Aldrich	 ≥99	 %),	
2-amino-1-propanol	 (Fluka	 ≥98.5	 %),	
3-amino-1,2-propanediol	 (Fluka	 ≥98	
%),	 and	 1,3-diamino-2-propanol	 (Fluka	
≥98	%).	All	solutions	were	prepared	by	
weight	using	a	Mettler	balance	AT	261	
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Data	 for	 experimental	 density	 measu-
rements	 and	 apparent	 molar	 volumes	
obtained	 in	 this	 work	 are	 presented	 in	










MV −− 	 [1]
where	M2	is	the	molecular	weight	of	
the	solute,	m	 its	molal	concentration,	ρ 




nolamines	 with	 molality.	 The	 apparent	
molar	 volumes	 do	 not	 show	 a	 linear	
dependence	 on	molality	 in	 the	 concen-
tration	range	considered. For	all	the	so-
lutes	 in	 the	dilute	 region,	partial	molar	
volumes	decrease	as	 the	solute	concen-
tration	increases	and	the	limiting	slopes	












































finite	 dilution	 and	 the	 experimental	 be-
havior	of	the	apparent	molar	volumes	at	
infinite	dilution	of	the	isomers	3-amino-
1-propanol	 and	 2-amino-1-propanol	 is	
nearly	 the	 same	 within	 uncertainty	 li-
mits.	 The	 value	 obtained	 in	 this	 work	
for	 3-amino-1-propanol	 agrees	with	 the	
corresponding	 literature	 value	 (2).	 The	
small	difference	can	be	attributed	to	di-
fferences	in	the	concentration	range	used	










In	 this	 study	 the	 observed	 limiting	 slo-
pes	are	negative	indicating	that	although	
the	polar	groups	influence	the	hydration	
sphere	 of	 the	molecules,	 the	 solute	 be-
havior	 is	 determined	 by	 the	 interaction	
of	 water	 with	 the	 alkyl	 groups	 as	 it	 is	
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m / mol kg-1
3-amino-1,2-propanediol
1,3-diamino-2-propanol
Revista Colombiana de Quimica 40_3_2011.indb   386 29/03/2012   12:40:22
REVISTA COLOMBIANA DE QUÍMICA, VOLUMEN 40, nro. 3 DE 2011
387
influence	of	 the	alkyl	chain,	with	a	 lar-




the	 partial	 molar	 volumes	 decrease	 as	
concentration	increases	and	no	minimum	
is	 observed,	 reflecting	 the	 effect	 of	 the	
increase	of	polar	groups	in	the	behavior	
of	solute	molecules.
According	 to	 the	 results	 obtained,	






cm3	mol-1	 (31),	 it	 can	 be	 seen	 that	 the	
addition	of	a	hydroxyl	group	in	the	iso-
mers	 3-amino-1-propanol	 and	 2-amino-








that	 the	 addition	 of	 a	 hydroxyl	 group	
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